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RESEARCH MAATSCHAPPJJ B V a 
company organised under the laws of The 
Netherlands, of 30 Carel van Bylandtlaan? 
ine Hague, ihe Netherlands, do hereby 
declare the invention, for which we pray that 

,„J he Present invention relates to ? safety 

™tiS ra " ICe 5!5 0f e,ascic ' thermoplastk 
material, intended to provide or complete 
£e closure of a container, for example, I 
bottle containing a liquid and/or gas unde? 
press , ure - I L a PP ,,es Principally, although it is 
s n u°i ablT' 1 ^ t0 ,h ?i »PPKcation. to a cap 
" S e [ or Providing or completing the 
closure of a container for liquefied petrol- 

of agaVboule 6 ° f 3 ^ ° Ut,Ci con "^ 
Such caps are known per se and are mo« 
commonly used for the\^ofure of boTtS 
containing aerated beverages, or other 
am, ar applications.. In one emSSf 
mem. the cap consists of a solid end-plate 
auut.ng against the terminal surfac of the 

nriLf 'r hc bot L ,C ' a s P ,h nared skirt wh eh 
projects from this end-plate and surrounds 

• Sr-T??' W J?l° f ,he nectt and »fc Eternal 
surface of which may be formed to fit the 

band which is placed around the skirt during 
tne capping operation so as to press the 
vanou, sections of the skirt radial 1/ again s? 

to keep them e:.istically applied The 

;?h P in CC °- S hC Cap ^elfmayte provided 
v h h n, a?Ua PW^'Pn of tubular shape 
v.h ,h passes mside the neck durina caoniiie 

oni C ~ mpr< ? ves the « j «hiness of the seal. In 
one part.cular embodiment, the retaining 
band consists of a met J rin 3 or ferrule which 
« slid ax.ally around.the ski t; this prov d £ a 
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positive locking of the sections of the st-irt 
against the wall of the neck, bu? V uitabie 
cap-removal tool is required to open the 
bottle In another embodiment, the re?a"ni«f 
band consists of a thermoplastic maS 
which is considerably more rigid than IS 
used for the manufacture of The cap and 

Z bin/ £' P 188 t0 f£cUit£t€ ^tracSon of 
the band for cap removal; this band mav 
advantageously be provided with noiefcs 5S 

tearing for the purposes of cap removal 
apart from the fact thaa such a bald may° 
only be used once, this form of cons?ruc™cn 
suffers from the disadvantage thatTwo pSs 

?ach'cap e tVPSS haVC l ° 66 P"*«ced P for 
The present invention provides an im- 

which can make manufacture more econo- 

fi,H„ an / d/0r if" 3 "™ a h ''8^r rate o?ca£ 
fitting (using high-speed machinery), and/or 
can improve reliability at relw^ly w£ 
internal pressures (of the order of 20 bar fir 
example) and/or can render unauthorized 
of7he V c^ eCeCtab,e ' Whi,,c P"mitlta8 

«,« C -5£L dln8 to , the P resent invention there is 
el a JJ ded h° and S^arantee ca^ of 

elastic, thermoplastic material suitable for 

P i°J' d,n8 ? r cor "P ,et ins the closure of a 
container for a liquid and/or S as under 

S ««r? e ? r "id cap consisting of 

a solid end-plate adapted to abut against the 

Sten- of th ^ °, P?nins to k sea '^ 
a nH P n L 1 Cd ^ sk - ,rt ? n,ch P^^ 15 fro m this 
.end-plate and is adapted to surround the 

SJfCI h? a " r° f "I? 0pcnin 8- i,s in *rnal 
surface being formed to fit the shape of said 

wall and a retaining band which is adaoted 

to s.idc axialiy along the skirt and to hold the 

various sections of the skirt elastically and 

radially pressed a 3 ainst said wall, v.hcrein (1) 

he retaining band is moulded integrally with 

the end-plate of the cap, to which it is 
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attached by nsunrow webs of material! 
defining a plurality of. circumferential slits 
betwet:* t fle eadl-pflaae and the band, whereby 
said retaining-- b$m& cm be detached from 
said end piteac?. by tearing the webs by 
movemem ofc a fitting tool, and (2) the 
internal, surface of the end-plate of the cap, 
in relation to the container opening, is 
provided either with a central boss approxi- 
mately in the shape of a spherical dome, the 
diameter of the base of which corresponos 
substantially to the internal diameter of the 
opening to be sealed, or with an axial 
projection of tubular shape which is adapted 
to enter the opening to be sealed. 

Advantageously, the cap is provided 
adjacent to the extremity of the skirt with a 
groove in which the axially movable retain- 
ing band is adapted to engage the depth of 
said groove being sufficient to ensure 
positive location of said band therein. 

The cap can have a retaining band which 
consists of two eo-ixial rings joined together 
by a solid area over part of the circumference 
and otherwise separated by a narrow circular 
siit such that ihe outer ring alone can be 
..raised above the common plane to serve as a 
gnp loop, such a loop facilitates removal of 
the retaining-band assembly when the cap is 
taken off. ihe two coaxial rings are 
preferably further joined together by one or 
more webs of material distributed along the 
circular separation slit, it being neccssarv to 
tear the said web or webs of material to* lift 
the outer ring. Such tearing provides 
evidence of any unauthorized cap removal. 

The present invention will bo described 
y/ith reference to the accompanving drawing 
m which: 

Figure I is an end view of a cap according- 
to the invention, before use: 

Figure 2 is a view in perspective 'of the 
same cap, likewise before use: 

Figure 3 shows the same cap when fitted, 
v.ith the outer ring of the' retaining band 
raised for cap removal; 

Figures 4 and 5 are axiall cross-sections of 
two different forms of the cap in accordance 
"ith the invention, at the beginning and end 
of the cap-fiuing operation, respectively. 

The cap shown in the accompanying 
drawing, which is made of elastic, thermo- 
plastic material and is intended for com- 
pleting ihe closure of botties containing 
liquefied petroleum gases, consists of a 
relatively thick solid end-plate I and a dared 
skirt 2 which, is uniformly divided by 
longitudinal slits into a number of section* 
flexibly attached to the end-plate I*. The 
internal \*.all uf the various sections of the 
skir: ^ is preferably provided with circular 
ribs or other projections in patterns match- 
ing those provided on the external v/sll of the 
opening to be sealed, i.e. the valve outlet 
ccnnecticn of a bottle cf liquefied gas. The 




cm composes a retaining bas&d g€aeral w 
designed by the reference numfefi SI 
cand being moulded integrally Write 
end-plate of the cap 1. from Wh it fa 
separated by a narrow circular slit 4 and to 
which it is attached by narrow we bs 
material i. The retaining band 3, which is as 

h« l rt i >pJ ; OX,r ? at ^ of lhesan * thickness as 
the end-plate I of the cap which it surrounds 
axially, may oe formed in the same plane as 
the end-p!ate as shown in Figures J and 2 of 
the drawings. As illustrated in. Figure 4 it 
may also project above the end-plate of the 
cap its internal edge and the peripheral edge 
of the end-plate of the cap being to a certain 
extent chamfered, to facilitate engagement, 
or the retaining band 3 around the skirt 2 of 
the cap during the capping operation as 
described below. 

A \ sh , ON , vn by chc var «ous Figures in the 
attached drawing, '.he retaining band 3 itself 
consists of two co-axial rings 3 J and 32 
joined together by a solid rea over part of 
their circumference (limited in the drawings 
to an arc of approximately 90°) and 
omerwise separated by a narrow circular slit 
6. This novel concept of the retaining band 3 
makes a possible to use a part thereof 
namely the outerring 32, as a grip loop by 
simply raising it above the common plane 
(Figure 3), without affecting the retaining 
pressure exerted on the sections of the skirt ? 
o| the cap by the inner ring 3 1 . The two rings 
31 and 32 are preferably also joined together 
by narrow webs of material 7 distributed 
along the circular separation siit 6, it being 
necessary to tear these webs of material 7 to 
Iif. Ihe outer ring 32, thus providing evidence 
as to whether or not the cap has been 
removed. . 

The drawing also shows the presence of a 
circular groove. 3 (Figures 2 and 4) adjacent 
to the extremity of the various sections of the 
skirt 2 of the cap. This groove is intended to 
receive and hold the retaining band 3 during 
the capping operation, as described below. 
The depth of the groove 8 must be sufficient 
to ensure positive location of the retaining 
band 3 to prevent accidental disengagement. 
The diameter ai the button; of the groove 
when the sections of skirt 2 are pressed 
against the external wall of the opening to be 
sealed must moreover be chosen slightly 
greater than the internal diameter of the ring 
31 which constitutes the effective locking 
clement of the band 3; ; n this way, the ring 
31 is held expanded and exerts a positive 
locking force on the' sections of the skirt 2 
such that it cannot be removed without the 
exertion of considerable tractive effort on 
(he outerring 32. which must first be raised 
as shown in f igure 3. 

The procedure for using the cap According 
to the invention may be easily understood in 
:hc light of the preceding description and 
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from the drawing. 

In t*e capping operation, the location of 
the cap. on the opening to be sealed, in this 
case of outlet 9, is easily effected by simple 
axial movement until the end-plate 1 of the 
cap abuts against ihe terminal face of the 
outlet connection 9 (Figure 4); the various 
sections of ihe skirt 2 of the cap are then 
locscly surrounding the threaded or ribbed 
external wall of the orifice. Axial pressure 
c\er:cd on the retaining band assembly 3 is 
then sufficient to rear the webs of material 5 
^hieh attach it to the end-plate of the cap 
and to move it axially along the sections of 
the skirt 2 which it presses radially against 
the external wall of outlet 9, itself expanding 
as it progresses. On completion of this 
translator*' motion, the retaining band 
engages in groove 8 which positively locates 
the band when the cap is in its locked 
position. It will be clear that these different 
operations can bo simply effected by a single 
pass of a cap-fitting tool (not represented) 
working as high speed. 

To remove the cap, the consumer need 
only exert sufficient a.\ial traction on ihe 
outer ring 32 to tear the webs of material 7 so 
that (his ring can be raised above th- 
common piano. Upon completion of this 
operation; which does no/ require the use of 
any special tool, the consumer can insert z 
linger into the grip loop thus formed by the 
ring 32 an'u thci~*vith exert sufficient 
traction on the rirg 31 to cause it to 
disengage from groove X. The various 
sections of the skirt 2 of the cap then spring 
away trom the external wall of the opening 9 
arid the cap can he removed without further 
effort. !i should be noted that the retaining 
band 3 may, it necessary, be re-used later; 
nevertheless, the breakage of the webs of 
material 7 serves as evidence that the cap has 
beui removed, which provides a commercial 
guarantee that the contents remain intact. 

Ihe end-plate 1 of one form of cap 
according to the invention is provided, as 
shown in Figure 4 with a central boss 10 
whyh is approximately in the shape of a 
spherical dome, the diametei / of the base of 
which corresponds closely to the internal 
diameter of the opening to be sealed. This 
boss plays a r valMe role: in the first place it 
assures sell -ec::iering of the cap with respect 
i*» iiie a\is wi ihe wjiOiiing during the location 
of the cap which precedes the cap-fitting 
operation proper: if the outlet of the opening 

lilted with an elastic sealing ring or sleeve 
it aKo serve u> improve the tightness of . 
the seal hy slightly, compressing the terminal 
face of the said ring or sleeve. 

The encKplatc of the cap in i lie alternative 
form according to the invention, as shown in 
Figure 5, includes an axial projection II of 
tubuhr shape which, when the cap is fitted, 
is pressed inside rhe. opening 9 beyond the 



elastic sealing sleeve 12 with which this 
opening is provided; This provides a seal at 
the relatively high internal pressures gener- 
ally encountered with containers liquefied 

petroleum gas.. 

WHAT WE CLAIM IS:- 

1 . A safety and guarantee cap of elastic, 
thermoplastic material suitable for providing 
or completing the closure of a container for a 
liquid and/or gas under pressure for 
example, said cap consisting of a solid 
end-plate adapted to abut against the 
terminal surface of the opening to be sealed, 
a split-flared skirt which projects from this 
end-plate and is adapted to surround the 
external wall of said opening, its internal 
surface being formed to fit the shape of said 
wall, and a retaining band which is adapted 
to slide axially along the skirt and to hold the 
various sections of the skirt elastically and 
radially pressed against said wall, wherein 

(1) the retaining band is moulded integ- 
rally with the end plate.of the cap, to which it 
is attached by narrow webs of material 
defining a plurality of circumferential slits 
bo: ween the cnd-plaic and the band, whereby 
said retaining band can be detached from 
said end-plate by tearing the webs by 
movement of a fitting, tool, and 

(2) the internal surface of the end-plate of 
the cap. in relation to the container opening; 
is provided either with a central boss 
approximately in :iic shape of a spherical 
dome, the diameter of the base of which, 
corresponds substantially to the internal 
diameter of the opening to be scaled, or with 
an axial projection of tubular shape which is 
adapted to enter (he opening to be sealed. 

2. A cap as claimed in claim 1, wherein 
the retaining band is formed co-axially in the 
same plane as the end-plafc of the cap and is 
of npproximr.fe!y ihe same thickness as said 
end-plate. 

3. A cap as claimed in riaim I, wherein 
the retaining band is formed eo-axially 
projecting above the end plate of the cap, in 
relation to the eontainc opening, and is of 
approximately (ho sanv* thickness as said 
end-plate. 

4. A cap as claimed in claim 3, wherein 
the peripheral edge of the cr.d-plate of the 
cap and the internal surlacc of the retaining 
L;and arc chamfered. 

5. *A cap 'as claimed m a;;y one cf the 
preceding claims, wherein the retaining band 
is adapted to move axially to engage in a 
groove provided adjacent to the extremity of 
me skirt, the depth of said groove bcint* 
sufficient to ensure positive location of said 
band therein. 

6. A cap as claimed in any one of the 
preceding claims, wherein the retaining band 
consists ol two coaxial rings joined together 
by a solid area over part of the circumference 
and otherwise separated by an interrupted 1 7.0 
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partially circular slit such that the outer ring 
can be raised above the common plane to 
r .*rve as a grip loop. 

7. A cap as claimed in claim 6, wherein 
the two rings constituting the retaining bend 
are further joined together by one or more 
webs of material distributed along the 
partially circular separation slit, it being 
necessary to tear the said web or v/ebs of 
msterial in order to lift the outer ring. 

G. A C£o as claimed in any one of the 
preceding c'sims, wherein the skirt is 
provided with circular ribs or similar 
projections in patterns adapted to match the 
external profile of the valve outl" connec- 



tion of a bottle for liq^fietLjsgtro ieunTg as. 

9. A cap as claimed in claim 1 and 
substantially as hereinbefore described with 
reference to Figures 1 to 3, and either Figure 
4 or Figure 5 of the accompanying drawings. 



R.C. RCGERS. 
Chartered Patent Agent, 
Shell Centre, 
London, S.E.L 
Agent for the Applicants. 
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